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Abstract 
Today, the new concept of sustainable regional development is extremely important for Romania when 
discussing the general framework of the European Union. Moreover nowadays when the reorganization of the 
administrative division of the country is a very hot topic, identifying the poles that can coagulate, at regional level, 
the available resources, is of capital importance. Thus, in this paper we will try, using statistical methods and 
aggregate data available in the Tempo database to identify the counties that can fuel the future sustainable regional 
development of Romania. 
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1. Introduction 
The concept of sustainable development has emerged over time and has gained special importance in 
terms of globalization. Over time it was noticed that business development is strongly influenced by 
human activity and its impact on the general environment. 
 
Although regional development and sustainable development are two different concepts, sustainable 
development being mostly concerned with resource management through bringing a collective mentality 
change, while regional development is concerned with reducing the gap between different regions, there 
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is however a point of confluence, namely environmental protection through responsible use of resources. 
In this context a new concept emerged in the development policies – sustainable regional development, 
aimed to produce a long-term economic growth, while maintaining environmental welfare. 
 
Among the main objectives envisaged in the regional sustainable development, are: growing the 
environmental and social cohesion, increasing social standards, minimizing social problems, increasing 
the number of jobs, increasing the economic power of cities, bringing a balance between industrial 
development and pollution. 
Key activities involved by this concept are the development and application of appropriate models for 
regional development based on sustainability. Applying such a model of sustainable regional 
development requires the construction of a chart or a map of the entire area, where all the unimportant 
details were removed and the key elements and actions for dynamic observation of the region were 
identified. 
2. Literature Review  
The significant importance of regional sustainable development in the nowadays environment can be 
seen also, at the literature level, where researchers following different study directions have created 
important and valuable knowledge through a large variety of research papers. Due to the fact that 
constructing a better economic environment (in order to increase the standard of living for the regions’ 
inhabitants) is one of the main purposes that regional policy makers bear in mind, one of the most 
important direction followed by the researchers is the analysis of foreign direct investments at regional 
level. According to the literature the inflow of foreign direct investments is seen as one of the main 
determinants that can fuel the development at regional level and as Porter (2003) argues some of the main 
determinants of foreign direct investments are to be found at regional level. Following this direction 
studies conducted by Crozet, Mayer and Mucchielli (2004), Przybylska and Malina (2000) and Ghemawat 
and Kennedy (1999) show that market size is one crucial aspect that makes a region attractive for foreign 
investors. Other researchers link the inflow of foreign direct investments with other regional 
characteristics like: infrastructure (Wei and et al. (1998), Mariotti and Pischitello (1995), Broadman and 
Sun (1997)), labor market (Crozet, Mayer and Mucchielli (2004) and Lansbury et al., (1996a)) and 
research and development level (Cantwell, J.A. and Iammarino S., (2001), Cantwell, J.A. and Piscitello, L 
(2005); Chung and Alcácer, (2002)). 
Another important direction followed by the literature deals with identifying and analyzing the 
regional disparities and differences that are very frequent today in almost every state. Studies belonging 
to this class analyze disparities and differences among regions with respect to a great range of fields, like: 
labor market related aspects (Taylor, J. and Bradley, S. (1997), Cai, F., Wnag, D., Du, Y., (2002)), 
infrastructure related aspects (Démurger, S., (2001)), tourism related aspects (Xue, Q., (2005), Soukiazis, 
E. and Proença, S., (2008)) and other socio-economic aspects (Singh, G. K., Kogan, M. D., van Dyck, P. 
C., (2008)). 
The literature is also rich when talking about studies conducted at the European regional level. 
Highlighting the economic disparities that are present among European regions and providing solutions 
that can be implemented in order to decrease these disparities are the main concerns of these studies 
(Magrini, S., (1999),  Dall'erba, S. and Le Gallo, J., (2008), Fingleton, B., (1999)). 
After 1990 when communism collapsed in Romania, adopting the European regional policy became 
one of the main goals of the Romanian society. The first important step was made in 1998, when 
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Romania created the eight development regions as NUTS II units (these units do not have an 
administrative role yet). Since then the process has not made significant progress and only in the last year 
the debate has been reopen and the political power is trying to develop the legislative framework in order 
to construct fully functional development regions. Thereby we can state that constructing fully functional 
development regions in order to comply with the European regional policy is one of the hottest topics of 
the Romanian public agenda. 
The entire funding policy of the European Union is structured as a cohesion policy (Armstrong, H. and 
Vickerman, R. (1995)) intended to help regions reduce the disparities and ensure similar conditions to all 
European citizens. Therefore, adopting a coherent regional policy is today the only viable way for 
Romanian.  In these conditions the new regional organization is seen in Romania as a crucial aspect that 
can fuel the future development of the country and it is an almost unanimous opinion that this new 
administrative organization has a great potential in providing the appropriate tools (for the Romanian 
authorities) for achieving a better absorption of the European funds (for the period 2014 - 2020). 
The Romanian literature concerning regional aspects is just in its early stages when talking about 
empirical studies. The existing studies discuss mainly the existence of regional disparities among 
Romanian regions. Analyzing the regional disparities (Boldea, M., Parean, M. and Otil, M., (2012), 
Goschin, Z., Constantin, D.-L., Roman, M. and Ileanu, B. (2008)) and constructing a clear profile of each 
region should be regarded as the first step that needs to be performed today in order to ensure a stable 
foundation for the reorganization process.  
Following the international trends another direction pursued by the Romanian literature deals with 
analyzing the potential of the Romanian development regions in attracting foreign direct investments 
(Danciu A. and Strat V., (2011), (2012)). In the present economic environment we think that the foreign 
direct investments should be regarded by the Romanian regional policy makers, as one of the main 
sources of capital inflow that can fuel the development of their region. Also noteworthy, when talking 
about the potential of the Romanian regions in attracting foreign direct investments is the fact that 
according to Eurostat data (2012) three of the Romanian regions (South-East, North-East and South-
West) have less than 1% of the total number of employees hired in high technology sectors in 2011. 
Analyzing the efficiency and the importance of different aspects at regional level (Roman, M., (2010)) is 
another approach adopted by Romanian researchers. 
3. Methodology 
3.1. Research Goal and analysis methods 
The paper aims to identify the main regional poles of development for each of the four macro regions 
of Romania, from the perspective of sustainable development, using multidimensional statistical analysis 
techniques. Therefore, using principal component analysis technique (PCA) and cluster analysis the paper 
aims to identify the main significant factors for the Romanian macro regions’ development and to classify 
the counties by the most important components obtained by PCA.  
Principal components analysis is a multivariate statistical technique that aims at extracting a small 
number of latent factors responsible for the correlations between the original variables and to recover as 
much as possible of the total information contained in the original data. If these correlations are 
significant, we can assume that, that would be caused by the existence of one or more hidden factors 
common to all variables. For data reduction, the principal components method of extraction begins by 
finding a linear combination of variables (a component) that accounts for as much variation in the original 
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variables as possible. Going further, it then finds another component that accounts for as much of the 
remaining variation as possible and is uncorrelated with the previous component. The process continues 
in this way until there are as many components as original variables. Usually, a few components will 
account for most of the variation, and these components can be used to replace the original variables.  
 
The classification methods or cluster analysis aims to group individuals identified through a series of 
attributes-numeric variables-in a more limited number of homogenous classes. What characterizes them is 
that makes a pooled analysis of individuals that are studied by a large number of variables and the 
required assumptions are minimal.  The main purpose of the method is construct classes (groups) where 
individuals belonging to the same class are more alike each other in terms of their variable values (that 
are similar) while classes are as different as possible. 
The analysis conducted in this study is based on 41 counties grouped in four macro-regions as follows: 
Macroregion 1 is formed by counties: Bihor, Bistrita-Nasaud, Cluj, Maramures, Satu-Mare, Salaj, 
Alba, Brasov, Covasna, Harghita, Mures  and Sibiu. 
Macroregion 2 is formed by counties: Bacau, Botosani, Iasi, Neamt, Suceava, Vaslui, Braila, Buzau, 
Constanta, Galati, Tulcea and Vrancea. 
Macroregion 3 is formed by counties: Arges, Calarasi, Dambovita, Giurgiu, Ialomita, Prahova, 
Teleorman, Ilfov and Bucharest. For this macro region we eliminated Bucharest, because it will distort 
the final results. 
Macroregion 4 is formed by the following counties: Dolj, Gorj, Mehedinti, Olt, Valcea, Arad, Caras-
Severin, Hunedoara and Timis  
The variables used in these four regional PCA analyses are the most relevant regional indicators taken 
for the year 2011: activity rate, unemployment rate, number of graduates, number of libraries, life 
expectancy, number of emigrants, respectively immigrants, cultivated area, average production by 
hectare, number of active enterprises, number of postal units, tourist arrivals, number of households 
connected to the public water supply, number of municipalities, number of cities, built area. The main 
data source is the Tempo database of National Institute of Statistics. 
3.2. Empirical results 
The main objective of this section is to identify important synthetic indicators of the four macroregions 
of Romania using the principal component analysis technique and to highlight the main regional poles of 
sustainable development for the year 2011. 
3.2.1. Macroregion 1 
 
For Macroregion 1 the empirical results revealed the existence of four synthetic factors that recover a 
total of 85.77% of total variance of the initial variables. Thus, the first component should be regarded in 
the terms of number of households connected to the running water system. The second component is 
interpreted in the terms of number of postal units. The third component is interpreted in the terms of 
unemployment rate. The fourth component is defined by the number of cities. 
Drawing the graphical representation after the first two principal components that recover about 
65.92% of total variance, we notice a fairly compact group of counties that seem to have similar regional 
behavior: 
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 Class 1 is formed by Cluj and Brasov which have a better score for first component (number of 
households connected to the running water system) and a low score for the second one (number of 
postal units). 
  Class 2 includes Bihor, Alba and Mures with a good score for the second component and a low score 
for the first component. 
 Class 3 includes the remaining counties that have poor scores on both components. 
The analysis can be completed by taking into account the rest of the main components, basically we 
will be able to see if there are significant differences between classes formed by the first two principal 
components and those produced by the simultaneous action of all main components obtained. In order to 
realize this approach, we apply the cluster analysis based on hierarchical ascending classification based 
on nearest neighbor method and in order to evaluate the distance between individuals we have used 
square Euclidean distance. 
Analyzing the dendogram of the counties of Macroregion 1, we point out the existence of three classes 
of counties: Class 1: Cluj, Class 2: Brasov and Class 3: rest of the counties. The principal component 
analysis highlight two important classes of counties at regional level: Brasov and Cluj with a high number 
of households connected to the running water system, respectively Bihor, Alba, and Mures with a high 
number of postal units. 
                                                                            
Fig. 1.County component scores for Macroregion 1            Fig.2. Dendogram of Macroregion 1 
 
In conclusion, the empirical results for the Macro region 1 showed that the number of households 
connected to the running water system, number of postal units, unemployment rate and the number of 
cities, might be regarded as the main significant factors of sustainable development. The principal 
component analysis highlight two classes of counties at regional level: Brasov and Cluj with a high 
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number of households connected to the running water system, respectively Bihor, Alba, and Mures with a 
high number of postal units. 
3.2.2. Macroregion 2 
 
For Macroregion 2 the empirical results revealed the existence of five synthetic factors that recover a 
total of 89.26% of the total variance of the initial variables. The first component should be regarded in the 
terms of number of libraries. The second component should be interpreted in the terms of cultivated area. 
The third component is interpreted in the terms of number of cities. The fourth component is defined by 
unemployment rate. The fifth component is defined by activity rate. 
Performing the graphical representation after the first two principal components which recover about 
62.54% of the total variance, we notice a fairly compact group of counties that seem to have similar 
regional behavior: 
 Class 1 contains Iasi which has a better score on the first component (number of libraries) and a low 
score on the second one. 
 Class 2 includes Constanta with a good score on the second component (cultivated area) and a low 
score on the first component. 
 Class 3 includes the remaining counties that have an average score on both components. 
 
 
 
Fig. 3.County component scores for Macroregion 2               Fig.4. Dendogram of Macroregion 2 
 
The empirical results of cluster analysis for Macroregion 2, point out the existence of three classes of 
counties: Class 1: Suceava, Class 2: Constanta and Class 3: rest of the counties. The principal component 
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analysis highlights two important classes of counties at regional level:  Iasi with high number of libraries, 
respectively Constanta with a vast cultivated area. 
 
In conclusion, at the level of Macro region 2, the main factors of sustainable development extracted 
from PCA are number of libraries, cultivated area, number of cities, unemployment rate and activity rate. 
The empirical results revealed the existence of two regional poles for sustainable development: Iasi with a 
high number of libraries and Constanta characterized by the cultivated area. 
3.2.3. Macroregion 3 
 
For Macroregion 3 the empirical results revealed the existence of three synthetic factors that recover a 
total of 88.81% of the total variance of the initial variables. The first component is interpreted in the terms 
of built area. The second component should be interpreted in the terms of number of graduates. The third 
component should be regarded in the terms of activity rate.  
Making the graphical representation after the first two principal components, which recover about 
79.03% of total variance, we notice a fairly compact group of counties that seem to have similar regional 
behavior: 
 Class 1 is formed by Arges, Teleorman and Dambovita which have better score on the first component 
(built area) and a low score on the second one (number of graduates). 
 Class 2 includes Ilfov and Prahova with a good score on the second component (number of graduates) 
and a low score on the first component. 
 Class 3 contains the remaining counties that have poor scores on both components (Calarasi, Giurgiu 
and Ialomita). 
 
 
Fig. 5.County component scores for Macroregion 3      Fig.6. Dendogram of Macroregion 3 counties 
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Analyzing the dendogram of the counties of Macroregion 3, we point out the existence of three classes 
of counties: Class 1: Ilfov, Class 2: Prahova and Class 3: rest of the counties. The principal component 
analysis highlights two important classes of counties at regional level: Arges, Teleorman and Dambovita 
with a high built area, respectively Ilfov and Prahova with a high number of graduates. 
Concluding, we can state thet the main components identified as being important for the sustainable 
development concept at the level of Macroregion 3 are: the number of graduates, built area and the 
activity rate. The main regional poles for Macro region 3 are Arges, Teleorman and Dambovita with a 
high built area, respectively Ilfov and Prahova with a high number of graduates. 
3.2.4. Macroregion 4 
 
For Macroregion 4 the empirical results revealed the existence of four synthetic factors that recover a 
total of 91.23% of the total variance of the initial variables. The first component is interpreted in the terms 
of number of graduates. The second component should be interpreted in the terms of unemployment rate. 
The third component should be regarded in the terms of life expectancy and the fourth component is 
defined by number of municipalities.  
Drawing the graphical representation after the first two principal components which recover about 
74.62% of the total variance, we notice a fairly compact group of counties that seem to have similar 
regional behavior: 
 Class 1 is formed by Dolj which has a better score on the first component (number of graduates) and a 
low score on the second one. 
  Class 2 includes Timis with a good score on the second component (unemployment rate) and a low 
score on the first component. 
 Class 3 contains the remaining counties that have poor scores on both components. 
 
Fig. 7.County component scores for Macroregion 4  Fig.8. Dendogram of Macroregion 4 counties 
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The results of cluster analysis for Macroregion 4 point out the existence of five classes of counties: 
Class 1: Hunedoara, Class 2: Valcea, Class 3: Dolj, Class 4: Timis and Class 5: rest of the counties. The 
principal component analysis highlights two important classes of counties at regional level: Dolj with 
high number of graduates, respectively Timis with a low unemployment rate.  
Finally, for the Macro region 4, the main factors of sustainable development are identified to be the 
number of graduates, unemployment rate, life expectancy and number of municipalities. The empirical 
results revealed two regional poles: Dolj with a high number of graduates, Timis with a low 
unemployment rate. 
 
Fig 9. Map of Romanian Macroregions with the identified poles for each macroregion 
Source: www.wikipedia.ro 
4. Conclusion 
The main purpose of this paper was to identify the main regional poles of sustainable development for 
the case of Romania using a principal component analysis technique (PCA) together with a cluster 
analysis. In order to do this, the analysis was based on 41 counties grouped in four macro-regions using 
the most relevant regional indicators taken from Tempo database of National Institute of Statistics for the 
year 2011.The paper aimed to reveal the main significant factors for the Romanian macro regions’ 
development and to classify the counties by the most important components obtained by PCA.  
 
The empirical results point out the existence of fourteen regional poles from the four macro regions 
classified as follows: Brasov and Cluj, with a high number of households connected to the running water 
system, respectively Bihor, Alba, and Mures with a high number of postal units for Macroregion 1; Iasi 
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with a high number of libraries and Constanta characterized by the high level of cultivated area for 
Macroregion 2; Arges, Teleorman and Dambovita with a high built area, respectively Ilfov and 
Prahova with a high number of graduates for Macroregion 3; Dolj with a high number of graduates and 
Timis with a low unemployment rate for Macroregion 4. 
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